JP H07-55154 B 
PRODUCTION OF THEANINE 
Abstract- 

PURPOSE: To industrially and advantageously obtain the subject 
compound useful as a principal ingredient of flavor in GYOKURO 
(refined green tea) for flavorous substance, etc., of foods such as 
green tea by reacting a mixture of glutamine with ethylamine with a 
glutaminase under specific pH conditions. 

CONSTITUTION: A boric acid buffer solution is added to a mixture of 
glutamine with ethylamine to regulate the pH to 9-12. A glutaminase 
obtained by culturing a microorganism (e.g. Pseudomonas 
nitroreducens IF012694) of the genus Pseudomonas, extracting the 
resultant product from the microbial cells and purifying the extracted 
solution by anion exchange column chromatography is then added to 
the regulated mixture and reacted, as necessary, in the presence of 
nickel, cobalt, cadmium or zinc at 30°C for 22hr. The resultant 
product is subsequently purified and separated from the reaction 
solution by solvent partition and various chromatographies and 
high-performance liquid chromatography to afford the objective 
theanine (yglutamylethylamide). 
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H9~l 2<D£ ! ftT-??)l'2$.i-—e$:<'?m2iiZ>Ct 

ffilS©#aT-C $01/ * 3 * - -tftfBB 3 518*31 1 IB 
3 ] $OU * 5 — te*# PseudomonasJI©S!fe£ 

[lf3ltB4] lf*^3fetS© PseudomonasJg©Sfc£13l 
# v Pseudomonas nitroreducens, Pseudomonas aptata, 
itcit Pseudomonas denitrificans"C3b£l#:sfcJI 3 IBIS 



2 

[0 00 1 ] #fS9i«:> T - 5 ;l/X^;l/T 5 F 
[0 002] 

«£&©gn*©£g(&#<t (,-t*n6ft> **«tt;«>t-r 

Chem. Pharm. Bull., 19(7) 1301-1307 
C1971), IUl9(6), 1257-1261(1971), |^ 34(7), 3053 
-3057 (1986), *^&{£l£, 95(7), 892-895 (1375) iC 
f-T—>¥>£OI/£ 5>*s*7i-f>KJ;oTI^3 
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ft, SlStt»Ril/r©W«tt3WB»3ftrc^4. 
[0 00 3] ffi*J: 0 , 7*7~><Di&§:&i£ <b Lt«f 
T->S:ftWT&^<Dfiem*HCc*$(rirf»6ft43K 

BWtttft^c iWglBS ftr c» *. 
[0 00 4] C<D<fc5&Ci#>6, ja*»*«*»DH 

»wjBfifSftrteD, -eo— o<tLT, ^r->«t* 

tftfcmfo&tt&Jj&&ft&2tlX\,>2> (Chem. Pharm. 
Bull., 19(7) 1301-1307 (1971)) „ C©ct5 

tec^r*mtt»f^*ijWi"r * i t» 9 HUMHISti 
tC^„ «f^H36 3-2 8 59 6#&*Hr«»« 

TS*&**Hn*3ftTl>4. Lfrbft&bs r&siccm 
*3htl>i*Si»SOUip H#*tt (6-8) ~c 

^JgffiSftrc^ 0 

[0 00 5] iC5t, tftt^W*5>* 

£>ft~Cl*€> (S.C. Hartman, Journal of Biological Ch 
emistry, 243# , 853 —863 S?, 1968*£) 0 Lfr 

[0 00 6] 

[0 0 0 7 ] *»9iCCfeC^r«. pH9-12CD^ffT 
rfTSs&B****. CftttpH#9J:0/h3l>&IBlK: 

^r~>©^J«#»*.6ft. pH^12J:'3^<&5 
<fc B 2 CC^*\fc 3 {C ^ ^ * 5 :J- - -tf (DSStttfK < tt * 
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[0008] **i{C*J^S^^ ^ ^CDS 

*cc«FCciE3esft*fe© , r«ft< , 

fcCDiLTtt* Rseudomonasli^CDjfflilv Saccharomyce 
s H^CD^e, Aspergillus K^(D3W^<DS*<Z)»* 
*«plf6ftS. CCf, Pseudoraonasflloa^ttiL/r 
&£, Pseudomonas nitroreducens, Pseudomonas aptata, 
&tt\* Pseudomonas denitrificans*#8HStt09£ It 

10 [0 0 0 9] *9i9tfcl*»&#A'*$i'-'Vl** ^(Dcfc 

( i ) ff ffl 

p H 9 - 1 2 (D^#Tr« £01/ * 5 ><Dr ffiOlWSJC 
->«r&J*-r*. pH9*^(D^ffT"C«i<hUr^;l/ 

(2) SS^tt 

40u*3 

(3) SBpHteJ:tf3S£pH 

20 ^7^->^©SIp H&*9- 1 2 (B1#KR) • £5E 

pH«4 5°a io»no«ir«pHi i. ssr 

( 4 ) sa^gfcj: c^sjeaw 

MSiae** 35-4o°a sjenfttt phu <e>^# 

T. 1 0»HI©«Wafflr«4 0'C*-C3c5£r** (02 

10, 20. 30, 35, 40, 5 0 - acK^Lfc»^ 
<Dx7^>£fKS (3 0°C&t:tett&£j&m£ lOOit 
30 €>) -eft-eft 2 2, 52, 100, 147, 15 
0, 12"C*SCi«:S-3<t)©r*S. 
[0 0 10] *»l8«:*5W-B*BI-f*>CcJ:*y;i/*5 

t-*KJ:ot 001* * ^ 3 ft r aou * ^ > 

K*^jsRrsJSJS»w«i3ftS3&s. f*r^-><D^cc« 

-T-£Ol/*3Jbp-~FnT— U F (pH9) f£ 
»SKSStt<DiWECc « L - >f)l Z $ > + x 5F- ;VT 5 > 

40 (phi D *ffli»rft3ft&wircB, ^nc^^ft 

££5^, -^r^-ik *K^A, ^/c^ffi 

&<D&&TT-mm&fc*tf *>t. yum. >3wsn*»» 

[OOlll^t, n^^F, ^7 F 5 ^ 

^awftdsftr^so-r. ^o^DSft^Wtc^r- 

50 ^r;l/SBftIK:<feor^T^>0^fiR«i«ftIL, ^^^> 
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1 0 0 


1 0 0 


C a C 1 a 


6 2 


9 1 


Mn C 1 2 


4 9 


9 0 


N i C 1 2 
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9 8 


C o C 1 2 


1 0 


9 6 


MgC 1 2 


6 8 


6 2 


C d C 1 2 
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8 7 


Z n C 1 2 


1 


8 8 


CuSO, 


2 3 


8 7 


S n C 1 2 


8 7 


1 0 0 


Pb C 1 2 


4 1 


9 3 


B a C 1 2 


7 1 


8 4 


F e C 1 2 


1 6 


7 8 


AgNO, 


4 2 


1 0 9 
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[0013] *«WC*WSMa$01'* S x 
f;I/7^ >£ 1 . 5MCCH5EU £OU*5>i*K«rO. 
1-0. 7M(DH7^3«t#9Mim (Na 2 
B 4 0 7 -NaOH, pHlDt, 30°C-ei-7B$ 

5M-Cfi2 8 0mM (fi5 0g/L) CDf7^> 

tc*$WS^;I/* 5>CCSft-rSKmfflW*52 OmMr^ 

[0014] *»WCC*$W4Ma[x^;l/T 5 
y;l<£ w£0. 3M«:ifl 4 x*j|>7 5 2 
Mo«H*tSEftS**:»^ iM«±(DiSSr^r^ 
><D£J5£*#— 5£<fctt*. flP%> ^;U£^>£0. 3M 

i* ^^i«(pHll)^ 3 0 i C'C5B*|HElfc 
[0015] £ t-fel(!:>f>+a^-^H>B 

fst<om%^ *vmtmm (phid^ 3 o-cr 

0. 3M^5>Syi. 5MxW2>«:^^ 
5^— fe'O. 0 5-0. 5U/m l(DifiHt?23«FHI* 

B6*cs*3ft*j:5K:o. 1-0. 
3u/m 1 r»ie«iwtc*fttu B$n*3i#stf-rc<fc 

[0016] cne>©*>6, *imccbi>Ta(Wft& 



20 5JS%*5C^^/c«?)tC«, pH9-l 2©*#TK:*5l» 
^*5>tftettiKg;o. 3-0. 7M, x^;ur 

0WplB*«O»^tta«0. 8-1. OU/mlgg, 
1 0B$ra^3 OB$ra<D»£ttO. 3-0. 4 U/m 1 & 

30 77-/- HPLC*Jfl*^*>-&4CiCCj:0SS«:tf 
[0017] 

[HMHM] «T, H«i««:j:i3*»H*3 6K:»0<tt 
( a ) Pseudomonas ni troreducens IFO 12694 <Di£Sl 

^^$>ith i ;^Ao. 6%, igxt^o. i 

% v ^;U:a-Xl. 0%, KH, P0 4 0. 0 5%, 
40 K 2 HPO, 0. 05%, MgS0 4 -7H 2 O 

0. 0 7%. EDTA-Fe 0. 0 1%£^tfigS?& 
(pH7) 30 V v h>l^<DZs + -y rJy 

(3 0°C, aimi vvm=25y? h;k/m i n, 
HI13£^2 , OOOrpm) ^ Pseudomonas nitroreduc 
ens IFO 12694 tt*ifa2 0 NMSftLfc. 

<b) «n«Bsa«ni« 

1 7 5 U v V )\sft<Dmfo* : &tmk. 30mM'J L> 
^Aiffil(pH7. 0)7. 5 U y h^CCiBHL, 5 

-2 o°crs#^®6*u, mmsmamzmc. 
so (c ) ^r>^-=-^A^ia 
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7%T>*~TtK"C p H£ 7 CCMBUtt3&se)SB»T>* * 
~^A#H£tT&l>, 4 5-^9 0%fflfflB#*»fc. C 

mtcMLxmiLtco 

(d) D E AE -fe;bD-X^7 A^D7 h ^77 ^ - 

^W^^* o . o i m u y A««jrc««<t 

l/fc. ^DEAE-fe;bP-^*7A ( 1 5X6 0 c 
[0018] Ja±©*fFc, xn±+AttMKo^* io 

7h^77 -f-fctf SC^CC^O. -fw **«flt8cttW 

tc#— &«ft*sf»6ti«. *»«*«2 5 0fflK @JD^» 

i o%r^€>o 
[ooi9] mmm i 

#fr**>0. 3MM^^7^> 1. 5M4^-)i 
Mffi^ (Na 2 B 4 0 7 -NaOH, pHl 1) *P % 20 
0. 3U/m 1 Iffr*** — tfCCT3 0°C, 2 2«fBS 
j££i±/c 0 SJd«1 !J * Hkfc*) 2 2 5mmo 1 e©f 

Ommo 1 et?*o/c 0 7T~l'<DBti^frh<Dmtn 
KtS«* Dowex50x8. Dowexlx2 

[0 02 0] CCD*««5S^:T^^^T^^-rif-, ^ 

«£»*tsu »M*&iiBy^*5^-*rjp*»jWjia 30 



A^S^H^fc Foyt-* (G 1 uDH) tcJ:QKB 
ft*. 

[0021] mmm2 

mrnmi tmu<D&fcmt<c 1 mM©N i c 1 2 zmm 

02 40mmole(Df7^>l:$iUCo BJ£ 
J&^<D£Ol>2 ^ 1 Ommo 1 er*-^/c 0 

[0 02 2] 



1 ] IUi^^st--iftcJ:5f7^ 



[H2] H2tt^U*5^—tf©jaepH*iJ:CF3RSS 
[0 3] @ 3 >!r«fc J: 5f 7^>M^« 

[04] 04«^^^>?S^CC € fc^>7 : 'r^>^^CD 
[0 5] 0 5.«x?-;l/T 5 >M^J;^r7^>a^ 
[06] @6«^^?t-feli>f>+a^^3> 

[07] miteTT-yvmffate^vmmmmt^r 
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